Purpose: The aim of present study was to study the effect of osteopathic manipulation on pain relief and quality of life improvement in hospitalized oncology geriatric patients. Methods: A nonrandomized controlled clinical trial was performed in the Oncology Rehabilitation Unit, Milan, Italy, from September 2015 to March 2016. Twenty-three older cancer patients were enrolled and allocated in 2 experimental groups: the study group (OMT group, N = 12) underwent osteopathic manipulative treatment in addition to physiotherapy, and the control group (PT group, N = 12) underwent only physiotherapy. At enrollment (T0), 24 recruited oncology patients completed the sociodemographic forms and were evaluated for pain intensity and quality of life by an external examiner. All patients were revaluated every week (T1, T2, T3, and T4) for pain intensity and at the end of the study treatment (T4) for quality of life. A standard level of significance was set at α < .05. Results: The 2 groups did not significantly differ in age (P = .682), body mass index (P = .413), or gender (P = 1). The osteopathic manipulative treatment added to physiotherapy produced a significant reduction in Numeric Rating Scale (NRS) scores both at T2 (P = .004) and T4 (P = .002). The difference in quality of life improvements between T0 and T4 was not statistically significant. NRS improved in the PT group at T4. Between-group analysis of NRS and quality of life with the Mann-Whitney test did not show any significant difference between the 2 treatments. Conclusions: Our study showed a significant improvement in pain relief and a nonsignificant improvement in quality of life in hospitalized geriatric oncology patients during osteopathic manipulative treatment. Trial Registration: Protocol registered on Clinicaltrials.gov (NCT03142386).
Introduction
Cancer is mainly a disease of aging and approximately 60% of all cancers and 70% of cancer mortality involves people aged 65 years and older. 1 The number of geriatric cancer patients is projected to increase significantly over the next 20 years. 2 Aging is an individualized process, characterized by physiologic and psychosocial changes that can affect tumor biology and decision making for cancer treatment. 3 The most common complaint is chronic pain with an incidence between 83% and 93% among older persons living in institutional settings. Pain can limit participation in daily activities. 4 Pain results from changes in skin, bone, nerve, and other tissues due to direct tumor involvement or metastases, treatment effects or a combination of these. 5 In particular, the occurrence of these symptoms may decrease as the perception of all types of pain becomes more blunted with 796954I CTXXX10.1177/1534735418796954Integrative Cancer TherapiesArienti et al research-article20182018 age. 6 Furthermore, the manifestations of pain may be atypical in the elderly with cognitive impairment, another agerelated problem, with delirium as one of the most common atypical manifestations. 7 Considering the medical complexity of older cancer patients, 3 pain management is not simple and is one of the significant aspects of oncology care. Pain has a prevalence between 40% to 90% in oncology patients. 8 The treatment of cancer in elderly patients needs to be personalized given the diversity of the older population in terms of life expectancy, functional impairments, comorbidity and social, economic, and emotional support. 9 In some oncology care settings, patients typically receive only pharmacological support to cope with chronic pain. 10 It could be useful to introduce some alternative strategies that can relieve cancer pain 11 ; in fact, the American Geriatrics Society has stated that pharmacologic pain management methods used in conjunction with nonpharmacologic methods can relieve persistent pain among older adults. 12 Complementary and alternative medicine (CAM) therapy is emerging as an important concept for pain management in cancer patients. 13 One of the effective complementary therapies for pain management is osteopathic manipulative treatment (OMT), a nonpharmacologic way of addressing chronic pain in older persons. 14, 15 OMT is the therapeutic application of a variety of techniques to improve physiologic functions and restore homeostasis altered by somatic dysfunction 16 (ICD-101CM Diagnosis Code M99.09-09), resulting in pain and in peripheral and visceral inflammation. 17, 18 Several studies have demonstrated the anti-inflammatory effect of OMT, showing a reduction of several cytokines (IL-6, IL-12), substance P, and TNFα. 19, 20 In addition, the effect on the autonomic nervous system has been suggested as another mechanism by which OMT can act. This hypothesis is based on the increase of parasympathetic activity leading to a trophotropic effect of OMT. 21 Relevant effects of OMT were found for reducing pain and improving functional status in patients with acute and chronic pain of nociceptive or neuropathic origin in different clinical conditions. [22] [23] [24] On this basis, the hypothesis is that OMT could reduce the perception of pain and improve physical function in geriatric oncology patients in an institutional setting.
The aim of this study was to evaluate effects of OMT versus physiotherapy in chronic pain relief and quality of life of hospitalized oncology geriatric patients.
Methods

Study Design
The present study was a nonrandomized pilot controlled clinical trial with allocation of participants into the 2 experimental groups using osteopathic manipulative treatment and physiotherapy. The protocol was specifically approved by the local ethical committee and registered in Clinicaltrials. gov (NCT03142386). An ethical obligation with the Oncology Rehabilitation Unit was kept providing osteopathic treatment to all patients willing to participate to the study. As consequence, after the study, all control patients have received the OMT.
Population
Twenty-four older oncology patients were recruited in the Oncology Rehabilitation Unit in Milan, Italy, from September 2015 to March 2016. This study was conducted in accordance with the Helsinki Declaration. Written informed consent was obtained from all subjects. Inclusion criteria were postsurgical cancer patients, male and female, age ⩾65 years, with an oncology prognosis of 6 to 24 months and chronic pain for at least 3 months with an intensity score higher than 3, measured with the Numeric Rating Scale (NRS). Exclusion criteria were patients receiving chemotherapy or radiotherapy treatment at the time of the study, with mental disorders (Mini-Mental State Examination [MMSE] = 10-20), with infection, anticoagulation therapy, cardiopulmonary disease, or clinical instability postsurgery. Oncology patients were admitted for rehabilitation after cancer surgery. The main cancers were colorectal cancer, osteosarcoma, spinal metastasis from breast and prostatic cancer, and kidney cancer. Based on selection criteria and oncology prognosis, patients were selected and allocated into 2 groups by the physician geriatrist of the department. The study group (OMT group, N = 12) underwent osteopathic manipulative treatment in addition to physiotherapy and control group (PT group, N = 12) underwent only physiotherapy. All the selected patients were allowed to use the nonsteroidal anti-inflammatory drugs (NSAIDs) as needed.
Outcome Measurements
The NRS is a validated scale to measure pain intensity, with numbers between 0 and 10, with 0 representing absence of pain and 10 the worst possible pain experienced by the patient. 25 The European Organization for Research and Treatment of Cancer (EORTC) Quality of Life Questionnaire Core 30 (QLQC30) is a validated multidimensional health-related quality of life (HRQOL) questionnaire composed of 6 functional scales, 3 symptom scales, and several additional single item scales. We used only 3 scales for quality of life: the Global Health Status scale (GHS), Financial Difficulties scale (FD), and Summary Score (SS) because these are more specific for oncology patients. 26, 27 At enrollment (T0), the 23 recruited cancer patients completed the sociodemographic forms and were evaluated for pain intensity and quality of life by an external examiner blinded to the group assignment of the patients. Patients' quality of life was reevaluated at the end of treatment (T4) while pain intensity was analyzed every week (T1, T2, T3, and T4), over a total of 4 weeks of study. Only T0, T2, and T4 scores were considered in the analyses (Figure 1 ).
Osteopathic Manipulative Treatment
The OMT, based on osteopathic principles of body unit, structure-function relationship, and homeostasis, was designed for each patient on the basis of the results of the osteopathic examination. Diagnosis and treatment were founded on 5 models: biomechanics, neurologic, metabolic, respiratory-circulatory, and behavior. 16, 28 The OMT protocol was administered by an osteopath with clinical experience of 10 years in one-on-one individual sessions. The techniques used were: dorsal and lumbar soft tissue, rib raising, back and abdominal myofascial release, cervical spine soft tissue, suboccipital decompression, and sacroiliac myofascial release. Back and abdominal myofascial release techniques are used to improve back movement and internal abdominal pressure. Suboccipital decompression involves traction at the base of the skull, which is considered to release restrictions around the vagus nerve, theoretically improving nerve function. Sacroiliac myofascial release is used to improve sacroiliac joint movement and to reduce ligament tension. Strain-counterstrain and muscle energy technique are used to diminish the presence of trigger points and their pain intensity. OMT was repeated once every week during 4 weeks for each group, for a total of 4 treatments. Each treatment lasted 45 minutes.
Physiotherapy Protocol
The PT protocol is based on passive mobilization, activeassisted or active-resisted exercises, walking and local-and global-resisted exercises, as well as on proprioceptive neuromuscular facilitation applied over joints and tight/ painful muscles. The use of physical therapy was not expected to result in pain relief. The planning of exercise depended on patient response to the intervention. The PT protocol was performed every day for 4 weeks for each group in one-on-one individual sessions. Each treatment was administered by a physiotherapist of the unit and lasted 30 minutes.
Statistical Analysis
One patient of the PT group dropped out after T1 and a lastobservation-carried-forward approach was applied, substituting the NRS missing score at T2 and T4 with the NRS T1 score and the QLQC30 scales missing scores at T4 with the T0 scores.
Preliminary analyses evidenced significant violations of parametric test assumptions (eg, normality distribution when tested with the Schapiro-Wilk test). Considering the limited sample size of the 2 groups and that in such cases the violations of parametric test assumption might lead to relevant distortions in the results, we decided to use nonparametric tests with exact P value calculation in our analyses. The Mann-Whitney test, a nonparametric test equivalent to the independent-sample t test, was used to investigate potential between-group differences in age, body mass index, and outcome scores at T0, while the Fisher's exact test was used on gender. The former test was also performed to investigate whether the 2 treatments were differently efficacious in improving the levels of the outcome measurements throughout the treatment period. The 2 groups were compared on the T2-T0 and T4-T0 change scores of NRS, and on the T4-T0 change scores of the SS, GHS, and FD scores of the QLQC30. Changes occurring within each group were investigated using the Wilcoxon signed-rank test, a nonparametric test equivalent to the paired-sample t test.
A standard level of significance of α < .05 was maintained in the analyses. Considering that this is a pilot study aiming to explore novel hypotheses, the decision was to give more importance in having a reduced probability of false negative (type II error) at the expense of a higher probability of false positive (type I error). Additional studies will be necessary to provide further evidence for any significant result found by this study. All data analyses were performed using R (R Core Team, R Project for Statistical Computing, 2017, https://www.r-project.org/).
Results
Twenty-three elderly cancer patients were analyzed and the 2 treatment groups did not significantly differ on age (OMT group: median = 76.5 years, interquartile range [IQR] = 8.75; PT group: median = 77 years, IQR = 14; P = .682), body mass index (OMT group: median = 27.02 kg/m 2 , IQR = 3.775; PT group: median = 25.71 kg/m 2 , IQR = 7.225; P = .413), and gender (OMT group: females = 7, males = 5; PT group: females = 7, males = 4; P = 1). Data are reported in Table 1 . The 2 groups also did not significantly differ on the QLQC30-SS (P = .260), QLQC30-GHS (P = .748), and QLQC30-FD (P = .147) scores at T0, while the NRS scores at T0 were significantly higher in the OMT group than in the PT group (P = .048) ( Table 2) .
OMT added to PT produced a significant reduction in subjects' NRS scores both at T2 (P = .004) and T4 (P = .002) (Figure 2) . Differences in quality of life improvement between T0 and T4 for the OMT group were not statistically significant (QLQC30-SS: P = .058; QLQC30-GHS: P = .074; QLQC30-FD: P = .500). The NRS score reduction produced by PT alone showed a significant difference only at T4 (P = .047) and not at T2 (P = .158). Quality of life in the PT group was partially improved at T4, with a significant increase in QLQC30-SS (P = .005) and QLQC30-GHS (P = 0.031) while the QLQC30-FD scores did not improve (P = 1) ( Table 2) . However, between-group analysis with the MannWhitney test did not show any significant difference between the two treatments (NRS change score between T2-T0: p = 0.266; NRS change score between T4-T0: p = 0.149; QLQC30-SS change score between T4-T0: p = 0.651; QLQC30-GHS change score between T4-T0: p = 0.699; QLQC30-FD change score between T4-T0: p = 0.491) (Figure 3 ).
Adverse Events
No adverse events occurred during the study.
Discussion
The novel contribution of this study is to evaluate the effectiveness of OMT on pain relief and improvement of quality of life in geriatric oncology patients. Our results showed that OMT significantly reduced pain intensity in a short period, after only 2 treatments (2 weeks) and the improvement continued until the end of treatment (after 4 weeks). Similar results were obtained with PT, but NRS differed only after 4 weeks of treatments and the NRS score difference of the PT group was minor compared with OMT (−1.73 vs −3.42, respectively). These data agree with results of previous studies, which confirmed the effectiveness of OMT on management of chronic pain in short and medium period compared with rehabilitation therapy. 29 In particular, Kuchera 17 showed an algorithm for integration of osteopathic principles and osteopathic treatment in diagnosis and management of chronic pain. This algorithm suggests the rationale for applying osteopathic principles and treatment to patients with chronic pain. It is structured to identify underlying etiologies, using an osteopathic differential diagnosis, and the holistic impact of pain on the body unit. There are 2 main factors that guide the planning of osteopathic treatment strategies: the patient's capability to improve his or her own homeostatic response and the patient's underlying pathophysiologic status as effect of palpated somatic dysfunction. Osteopathic treatment protocols formulated from this algorithm should include the interdependence of osteopathic principles of body unit, homeostasis and the relationship between structure and function for the management of chronic pain. The recent osteopathic treatment guidelines for low back pain, published in 2016, 16 confirmed the effectiveness of osteopathic treatment on chronic pain and the importance of setting up the treatment on the osteopathic algorithm for chronic pain. In literature, there are many studies that show the effectiveness of this approach in various clinical conditions associated with chronic pain, such as musculoskeletal disorders, spinal cord injury, 18 geriatric disorders, 14 cardiological disorders, 30 gynecological disorders, 31 pregnancy, 32 and gastrointestinal disorders. 33 We obtained an improvement of quality of life with OMT, but it was not statistically significant. Physiotherapy obtained significant differences in 2 quality of life variables, but these did not differ statistically from the results of OMT. This may be due to difficulties in selecting a proper quality of life assessment tool for older cancer patients. In fact, the traditional cancer measures of performance status are not adequate in older patients, in particular in geriatric-specific measures, such as activities of daily living. The QLQC30 Whiskers of the plot extends to the minimum and maximum scores. The lower and upper hinges correspond to the first and third quartiles (the 25th and 75th percentiles). Black line inside the hinges corresponds to the median. Black-filled circles correspond to the mean.
scale is a validated quality of life instrument for cancer patients in the clinical research setting, but not for heterogeneous hospitalized geriatric cancer patients, 27 who sometimes feel too ill to fill out the questionnaire. This could be a bias in terms of reporting of results and may explain the lack of statistically significant effects of OMT on quality of life.
The present study has some limitations. The small sample size, the absence of randomization and the lack of Comprehensive Geriatric Assessment, a multidisciplinary evaluation of older patients, in addition to the issue of bias of the QLQC30 scale, do not allow us to verify the stability of the significant results.
In summary, our study showed a significant improvement in pain relief and a nonsignificant improvement in quality of life in hospitalized geriatric oncology patients during osteopathic manipulative treatment. This is the first osteopathic study in the cancer context and future studies are needed to confirm these encouraging results.
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